Normal mode approaches for calculating viscoelastic responses of self-gravitating 10 and compressible spherical earth models have an intrinsic problem of deter-11 mining the roots of the secular equation and the associated residues in the 12 Laplace domain. To by-pass this problem, a method based on numerical in-13 verse Laplace integration was developed by Tanaka et al. [2006, 2007] Using an elastic earth model PREM and a convex viscosity profile, we cal- proaches, and will be useful to increase reliability for modeling postglacial 28 rebound.
. In contrast to incompressible models, where the solutions are represented
Proposed method

Governing equations and load Love numbers
The equations of equilibrium for a self-gravitating, spherically symmetric and com-92 pressible sphere initially in hydrostatic equilibrium can be reduced to a set of ordinary 93 differential equations of first order in the Laplace domain [e.g. Wu and Peltier, 1982] : 94 dỹ n (r; s) dr =Ã n (r; s)ỹ n (r; s)
95
where r is the radial distance andỹ n (r; s) the radial functions associated with displace-96 ment, stress and gravity potential of the spheroidal mode. n, s and the tilde represent 97 the spherical harmonic degree, the Laplace variable and Laplace transform, respectively.
98
Viscoelasticity is considered in Eq.
(1), and the coefficient matrixÃ n (r; s) for a Maxwell 99 rheology is explicitly given in Wu and Peltier [1982] . Integrating Eq. (1) with the boundary 100 conditions appropriate for surface load [Wu and Peltier, 1982] applying the Runge-Kutta-
101
Gill method [e.g. Press et al., 1992] , we obtain load love numbers ((h n ,l n ,k n )(s)) corre-102 sponding to the vertical and horizontal displacements and the gravity potential change at 103 the surface in the Laplace domain [Wu and Peltier, 1982] . Then, the load Love numbers 
106
where s in the denominator shows that Heaviside loading is applied and a Bromwich path 107 is assumed, and c is a real constant larger than the largest root.
namely an internal dislocation and the free surface. The numerical Laplace integration 116 is carried out with the Romberg integration method combined with ordinary polynomial 117 interpolation [Press et al., 1992] . The integrands are continuous and vary smoothly along 118 the employed path, and the principal branch for the elastic response at t = 0 agrees with 119 the result obtained by an independent method [Tanaka et al., 2006 [Tanaka et al., , 2007 . The stability 120 of the integration and the detailed process to determine the integration path are described 121 in these papers. 
Effects of compressibility
Taking into account effects due to compressibility in viscoelastic modeling is important 140 not only regarding theoretical aspects but also for geophysical applications. Vermeersen 141 et al. [1996] showed that differences between true polar wander computed with a com- Figure   181 3 (b)). We also note from the figure that by using the incompressible model satisfying the 182 scaling law, the differences between the incompressible and compressible models become 183 smaller. Next, the vertical deformation at t = 1, 000 kyrs is larger for the compressible 184 model up to degree 25, but becomes smaller for higher degrees. The relative difference in 185 the vertical deformation between t=0.1 and 1,000 kyr is the largest for n = 70.
186
To discuss effects due to compressibility on vertical deformation for transient periods,
187
Figure 4 (a) shows the time derivative of h n (t) for the compressible and incompressible 188 models. We see that up to degree 25, the deformation rates for the compressible model lithosphere.
223
It is interesting to note that there is a negative correlation between the rate difference which is computationally expensive. We will modify the code to compute the internal 235 deformation more effectively. 
238
We see that for n ≤ 10, the effects enhance the total differences in the potential field 239 between t = 0.1 and 1,000 kyrs. The relative differences to the incompressible case 
Conclusions
We have presented the validity of the method based on Tanaka et al. [2006, 2007] 
395
The number of the layers is approximately 2,000.
396
Figure 3.
397
(a) Effects due to compressibility on time series of viscoelastic load Love number h n .
398
The horizontal axis denotes time since Heaviside loading was applied. Black and white 399 squares represent h n for the compressible and incompressible models, respectively. 
